Remodeling dendritic spines of dentate granule cells in temporal lobe epilepsy patients and the rat pilocarpine model.
To study when dendritic alteration can occur in the epileptic hippocampus and how it is influenced by epileptic axonal reorganization. Human specimens and the rat pilocarpine model were used. Dentate granule cells (DGCs) were visualized by intracellular biocytin injection for spine count. In the rat pilocarpine model, dendrites of DGCs revealed a generalized spine loss immediately after the acute status epilepticus induced by pilocarpine. However, this generalized damage was transient and was followed by recovery and plastic changes in spine shape and density, which occurred 15 to 35 days after the initial acute status, i.e., during the period of establishing a chronic phase of this model with the induction of spontaneous seizures. In human epileptic hippocampi, spine density was significantly higher when DGCs generated aberrant mossy fiber collaterals. This was particularly so in the proximal dendrite of DGCs, where the aberrant collaterals were densely localized. These findings suggest that initial acute seizures do not cause permanent damage in dendrites and spines of DGCs and that dendritic spines of epileptic neurons can respond to changes in the local cellular environment, including newly formed afferents, in a plastic manner. Dendritic spines are dynamically maintained in chronic epilepsy during the course of establishment and maintenance of spontaneous seizures. Local dendritic spine alteration, detected later in the chronic phase of epilepsy, must have a separate cause from initial acute insults.